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(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain a bonded state of a bonded 
body for a long period of time even in the case of exposing a brazing 
material layer to an oxidizing atmosphere in a high-vacuum 
atmosphere at a high temperature in obtaining the bonded body by 
bonding a ceramic member to a metal member with the metal brazing 
material layer. 

SOLUTION: A brazing material containing 50-99 wt.% of copper, 0.5- 
20 wt.% of aluminum and 0.5-5 wt.% of one or more active metals 
selected from the group consisting of titanium, zirconium, hafnium, 
vanadium and niobium is used. A ceramic member 6 is brazed to 
another member 3 to give a bonded body provided with the ceramic 
member 6, the other member 3 and a brazing material layer. The 
brazing material layer is heated in an oxidizing atmosphere at a 
temperature preferably lower than the solidus line of the brazing 
material. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. - 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the method of manufacturing a zygote of a ceramic member and other members. Copper 50 to 99 % of 
the weight, Aluminum 0.5 to 20 % of the weight and titanium, a zirconium, a hafnium, By using wax material which 
contains an active metal more than a kind chosen from a group which consists of vanadium and niobium 0.5 to 5% of 
the weight, and carrying out low attachment of a ceramic member, and said member besides the above A manufacture 
method of a zygote which obtains a zygote equipped with said ceramic member, a member besides the above, and a 
wax material layer, and is characterized by heating said wax material layer under an oxidizing atmosphere. 
[Claim 2] A manufacture method of a zygote according to claim 1 characterized by heating said wax material layer at 
temperature below the solidus line of said wax material. 

[Claim 3] A manufacture method of a zygote according to claim 1 or 2 characterized by for said ceramic member 
consisting of alumimium nitride, and a member besides the above consisting of covar. 

[Claim 4] Are the zygote of a ceramic member and other members and a ceramic member, and said member besides 
the above are joined through a wax material layer. Said wax material layer for copper aluminum 50 to 99% of the 
weight 0.5 to 20 amount %, and titanium, A zygote characterized by consisting of wax material which is wax material 
which contains an active metal more than a kind chosen from a group which consists of a zirconium, a hafnium, 
vanadium, and niobium 0.5 to 5% of the weight, and was heat-treated under an oxidizing atmosphere. 
[Claim 5] Are the zygote of a ceramic member and other members and a ceramic member, and said member besides 
the above are joined through a wax material layer. Said wax material layer for copper aluminum 50 to 99% of the 
weight 0.5 to 20 % of the weight, and titanium, It consists of wax material which contains an active metal more than a 
kind chosen from a group which consists of a zirconium, a hafnium, vanadium, and niobium 0.5 to 5% of the weight. 
A zygote characterized by a passivation layer generating to a front- face side of said wax material layer because 
aluminum in wax material spreads and oxidizes to a front- face side of said wax material layer. 

[Claim 6] A zygote according to claim 4 or 5 characterized by said zygote being a zygote for attaching to a chamber 
for semiconductor manufacture. 

[Claim 7] A zygote according to claim 6 characterized by said wax material layer being what exposed to an ambient 
atmosphere in said chamber with a pressure lower than an ambient atmosphere which has inactive [ besides said 
chamber ], or an oxidizing quality, and an ambient atmosphere besides said chamber. 

[Claim 8] It is a zygote for attaching to a chamber for semiconductor manufacture. Said zygote is equipped with a 
wax material layer which joins a ceramic member, other members, and said member besides the above. This wax 
material layer An oxidizing atmosphere besides said chamber, [ a ceramic member, and ] It is what is exposed to an 
ambient atmosphere in said chamber where a pressure is lower than said oxidizing atmosphere besides said chamber. 
Said wax material layer for copper aluminum 50 to 99% of the weight 0.5 to 20 % of the weight, and titanium, A 
zygote characterized by being formed of wax material which contains an active metal more than a kind chosen from a 
group which consists of a zirconium, a hafiiium, vanadium, and niobium 0.5 to 5% of the weight. 
[Claim 9] A zygote given in any one claim of claim 4-8 characterized by for said ceramic member consisting of 
alumimium nitride, and a member besides the above consisting of covar. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** gbov/s the word which can not be translated, 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the manufacture method of the zygote of a 

ceramic member and other members, and a zygote. 

[0002] 

[Description of the Prior Art] The method of joining directly the base materials which consist of an alumimium 
nitride sintered compact is learned. For example, in JP,2- 124778, A, an alumimium nitride base material is heated at 
1800 degrees C - 1900 degrees C 5 and it is unifying by diffused junction. According to JP,8-13280,A, the zygote of an 
alumimium nitride sintered compact with comparatively high reinforcement is indicated. 

[0003] Moreover, low attachment is carried out with other nitride-ceramics members, or the method which has 
****ed low attachment especially of the nitride-ceramics member enough with the metal member, and carries out it is 
learned. For example, in JP,8-277171,A, the zygote which has high corrosion resistance to the halogen system 
corrosive gas of C1F3 grade has been obtained by using aluminum, copper, or nickel as a principal component, adding 
active metals, such as titanium, and joining alumimium nitride members by this wax material. This wax material was 
what is hard to be corroded by halogen system corrosive gas, and is moreover easy to get wet on the surface of 
alumimium nitride. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the problem is left behind depending on the use. For example, 
in the semiconductor fabrication machines and equipment of a high-temperature-service way, the junctional zone 
which joins a ceramic member and a metal member is an elevated temperature 500 degrees C or more, and is exposed 
to each ambient atmosphere of the chamber inside and outside for semiconductors. The ambient atmospheres besides 
a chamber are atmospheric air and inert gas, and although the ambient atmosphere in a chamber is for example, an 
inside high vacuum, halogen system corrosive gas and ozone gas are supplied into this. 

[0005] For example, in an elevated-temperature field 500 degrees C or more, since vapor pressure becomes high, an 
aluminum system wax is difficult to use it. Since vapor pressure is high in the elevated-temperature field of 500 
degrees C or more too and it will be easy to oxidize to the case of a silver system wax, for example, a silver-copper- 
titanium system alloy wax, if it volatilizes under a high vacuum and atmospheric air is contacted, the life of a wax 
material layer is short. 

[0006] The technical problem of this invention is enabling it to maintain a cementation condition over a long period 
of time, also when a wax material layer is exposed at an elevated temperature to an oxidizing atmosphere, a high 
vacuum ambient atmosphere, etc. on the occasion of joining a ceramic member and a metal member by the metal wax 
material layer, and obtaining a zygote. 
[0007] 

[Means for Solving the Problem] This invention is the method of manufacturing a zygote of a ceramic member and 
other members. For copper aluminum 50 to 99% of the weight 0.5 to 20 % of the weight, and titanium, By using wax 
material which contains an active metal more than a kind chosen from a group which consists of a zirconium, a 
hafnium, vanadium, and niobium 0.5 to 5% of the weight, and carrying out low attachment of a ceramic member and 
other members A zygote equipped with a ceramic member, other members, and a wax material layer is obtained, and 
it is characterized by heating a wax material layer under an oxidizing atmosphere. 
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[0008] Moreover, this invention is the zygote of a ceramic member and other members. A ceramic member and other 
members are joined through a wax material layer. A wax material layer for copper aluminum 50 to 99% of the weight 
0.5 to 20 % of the weight, and titanium, It is the wax material which contains an active metal more than a kind chosen 
from a group which consists of a zirconium, a hafnium, vanadium, and niobium 0.5 to 5% of the weight, and is 
characterized by consisting of wax material heat-treated under an oxidizing atmosphere. 

[0009] Moreover, this invention is the zygote of a ceramic member and other members. A ceramic member and other 
members are joined through a wax material layer. A wax material layer for copper aluminum 50 to 99% of the weight 
0.5 to 20 % of the weight, and titanium, It consists of wax material which contains an active metal more than a kind 
chosen from a group which consists of a zirconium, a hafnium, vanadium, and niobium 0.5 to 5% of the weight. It is 
characterized by a passivation layer generating to a front- face side of a wax material layer because aluminum in wax 
material spreads and oxidizes to a front- face side of a wax material layer. 

[0010] Moreover, this invention is a zygote for attaching to a chamber for semiconductor manufacture. A zygote is 
equipped with a wax material layer which joins a ceramic member, other members, and a ceramic member and other 
members. A wax material layer An oxidizing atmosphere besides a chamber, It is what is exposed to an ambient 
atmosphere in a chamber where a pressure is lower than an oxidizing atmosphere besides a chamber. A wax material 
layer is formed of wax material which contains an active metal more than a kind chosen from a group which consists 
aluminum of 0.5 to 20 % of the weight and titanium, a zirconium, a hafnium, vanadium, and niobium 50 to 99% of 
the weight in copper 0.5 to 5% of the weight. 

[001 1] this invention person found out that the wettability of wax material to a ceramic member became good, and the 
volatility of a wax material layer at the time of an elevated temperature became low, when wax material of a copper- 
aluminum-active metal system of the specific presentation range was used. When this wax material layer was 
moreover exposed to a hot oxidizing atmosphere, it found out that a passivation layer which uses aluminum and 
oxygen as a principal component generated to a surface field of a wax material layer, consequently very high 
corrosion resistance was acquired to it to a hot oxidizing atmosphere, an ozone ambient atmosphere, and a halogen 
system corrosive gas ambient atmosphere. 

[0012] In addition, in order to make a surface field of a wax material layer generate the above non-dynamic body-ized 
layers, it is 600-degree-C temperature of -958 degree C (desirably 800-degree-C-958 degree C), and a wax material 
layer can be exposed to an oxidizing atmosphere, for example, atmospheric air. 

[0013] Moreover, it can install to a chamber for semiconductor manufacture, without exposing this zygote to a hot 
oxidizing atmosphere, after joining a ceramic member to other members and manufacturing a zygote. Also in this 
case, if outside ambient atmospheres are oxidizing atmospheres, such as atmospheric air, at least, and it begins to use 
a zygote when [ of a chamber for semiconductor manufacture ] a zygote is exposed to 800-degree-C temperature of - 
958 degree C, since a non-dynamic body-ized layer will generate to a surface field of a wax material layer at an early 
stage, it is a book. 

[0014] Ceramics which has corrosion resistance to halogen system corrosive gas as a ceramic member is desirable, 
especially alumimium nitride or a substantia-compacta alumina is desirable, and it is [ as opposed to / especially / 
nature ceramics of alumimium nitride and an alumina which have 95% or more of relative density ] suitable. . 
Additives, such as various sintering acid and a coloring agent, may be made to contain in a ceramic member. 
Moreover, it is suitable also when a ceramic member is a burned product by hotpress sintering or hot isostatic press 
sintering process. 

[0015] Other members have a desirable metal which has corrosion resistance to the above ceramic members or 
halogen system corrosive gas, and its metal chosen from a group which consists of nickel, copper, aluminum, and 
these alloys especially is desirable. 

[0016] It can do [ laying functional components, such as a resistance heating element, an electrode for electrostatic 
chucks, and an electrode for plasma generating, underground into a ceramic member, or ]. Moreover, this invention is 
applicable to a dome for generating a tube for generating a shadow ring and RF plasma, and RF plasma etc. As other 
members joined to a ceramic member, especially a ring of corrosion-resistant metal for attaching a susceptor in a 
chamber is suitable. 

[0017] For example, as typically shown in drawing 1 , a susceptor 6 is held into the chamber 2 of the semiconductor 
hold container 1, and the semiconductor wafer 7 is installed in wafer installation side 6a of a susceptor 6. Tubed part 
part 3a of a main part of the ring 3 of corrosion-resistant metal is joined to back 6b of a susceptor 6. 5 is a part for this 
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joint. Flange 3b is prepared in a ring 3, and flange 3b is joined to an inner surface of a chamber 2. 2a is the opening of 
a chamber 2. A part for the joint 5 of a ring 3 and a susceptor 6 is exposed to the ambient atmosphere 8 in a chamber, 
and the ambient atmosphere 4 outside a chamber. 

[0018] It is necessary to make copper contain 50 to 99% of the weight in wax material. When a copper rate exceeds 
99 % of the weight, the cementation effect by aluminum metal and cementation nature by active metal stop being 
discovered. It becomes impossible for an oxide protective coat of aluminum to fully cover a front face of a wax 

* - _ i i 4.^ ~-c ~^ i 4-U~*» f\ z OA A f tU a ^^^V.* riPciroKlv SO ir\ o/ n 0 {* tVi^ \upi aht of* r.nnn^r 
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and 1.0 to 10 % of the weight of aluminum are good. 

[0019] It is necessary to make an active metal chosen from a group which consists of titanium, a zirconium, a 
hafnium, vanadium, and niobium contain in wax material. By making this rate into 0.5 % of the weight or more (still 
more preferably 1 % of the weight or more), the wettability of an alumimium nitride member is improved remarkably. 
By making this rate into 5 or less (still more preferably 3 or less % of the weight) % of the weight, corrosion 
resistance over an oxidizing atmosphere or a halogen system corrosive gas ambient atmosphere improved further. 
[0020] In the above-mentioned active metal, especially titanium is desirable. 

[0021] A part can be made to contain silicon or boron as the fourth component in wax material. An operation of such 
the fourth component is the drop of the melting point. Also at the same temperature, the fluidity of wax material 
becomes good by adding the fourth component. If a content rate of the fourth component exceeds 20 % of the weight, 
since the corrosion resistance of a junctional zone will worsen, it is desirable to consider as 20 or less % of the 
weight. When a content rate of the fourth component is made into 1 - 12 % of the weight, it is still more desirable. 
[0022] As for thickness of an immobilization object-ized layer in a wax material layer, it is desirable from an 
oxidation-resistant point to be referred to as 0. 1 micrometers or more and 1 .0 more micrometers or more. Moreover, it 
is desirable from a point of bonding strength to be referred to as 100 micrometers or less and 50 more micrometers or 
less. 

[0023] Although conditions at the time of making it oxidize, heating wax material are made below into solidus-line 
temperature of wax material, it is still more desirable to consider as 1058 degrees C or less. Moreover, it is desirable 
to consider as 800 degrees C or more, and it is much more desirable to consider as 850 degrees C or more. For 
example, it is desirable to oxidize at 800 degrees C for 1 hour or more, it is desirable to oxidize at 850 degrees C for 
0.2 hours or more, and it is desirable to oxidize at 900 degrees C for -5 hours for 0.2 hours. 
[0024] 

[Example] Hereafter, a concrete example is explained. A disc-like ceramic susceptor and a disc-like ring as shown m 
drawing 1 were joined according to the method of this invention. However, construction material of a susceptor was 
used as the alumimium nitride sintered compact of 3 the purity of 99.9%, and the density of 3.26g/cm, and the size of 
a susceptor was made into 10mm in diameter phi208mmx thickness. Moreover, construction material of a ring was 
used as the covar alloy, the outer diameter of a ring was set to 200mm, the bore was set to 198mm, and height was set 
to 20mm. 

[0025] The back of a susceptor and the end side of a ring were made to counter, and wax material was made to 
intervene among these. The presentation of wax material was made into titanium:2.25 amount % and silicon:3 % of 
the weight copper:92.75 amount % and aluminum:2% of the weight. This assembly object was held for 10 minutes at 
1050 degrees C, and the hard soldering opium poppy and the zygote were obtained for the susceptor and the ring. 
[0026] The cross section of the wax material layer in a part for the joint of the zygote immediately after this low 
attachment was ground, and the polished surface was observed with the scanning electron microscope photograph. 
Drawing 2 shows the photograph of this wax material layer. The wax material layer immediately after low attachment 
was divided into the black dispersed phase of the shape of a grain between gray matrices (continuous phase). The 
presentation in each of these phases is measured by EDS, and is shown in a table 1. 
[0027] 
[A table 1] 
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[0028] subsequently, each temperature which shows this zygote in a table 2 in atmospheric air and each time amount - 
- it oxidized. Visual observation of the appearance was carried out about the obtained zygote. Moreover, the cross 
section for a joint was ground, the polished surface was observed with the scanning electron microscope, and the 
thickness of the film in a front face was measured. These measurement results are shown in a table 2. 
[0029] 
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[0030] As stated above, it turned out that temperature at the time of oxidation-treatment temperature is made into 800- 
degree-C-900 degree C, and the non-dynamic body-ized layer which has the thickness of 0.1 micrometers - 3.0 
micrometer can be formed in the front face of a wax material layer by controlling oxidation-treatment time amount. 
And this non-dynamic body-ized layer has been visually observed as discoloration of the front face of a wax material 
layer. When it heat-treated at 800 degrees C for 0.2 hours, the oxidizing zone was not able to be observed clearly. 
When it heat-treated at 900 degrees C for 20 hours, the front face of a wax material layer corroded and countless 
irregularity generated. When it heat-treated at 1000 degrees C for 0.2 hours, wax material carried out the fritting 
solution. 

[003 1] The scanning electron microscope photograph of the cross section is shown in drawin gj, about the example 
(experimental run number 4) oxidized at 800 degrees C for 100 hours. It turns out that it sees from this cross-section 
photograph, and deterioration is advancing in the wax material layer immediately after low attachment. That is, to the 
front- face side of a wax material layer, the non-dynamic body-ized layer is generating clearly. Although the inside of 
an oxidizing zone consisted of a matrix (continuous phase) and a dispersed phase with this, the matrix became white 
and the dispersed phase had become gray. The measurement result of the presentation in each phase is shown in a 
table 3. 



[0032] 
A table 31 
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[0033] It turns out that aluminum disappears, it is spread in the front-face side of a wax material layer from a matrix 
and a dispersed phase, and the non-dynamic body-ized layer is generated. 

[0034] (Durability test under a hot vacuum) Each sample of experimental run numbers 4 and 7 was held for 100 hours 
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under the ambient atmosphere (500 degrees C and 1x10 to 9 torrs). Then, when the helium leak measuring device 
estimated the seal nature of the joint 5 of the susceptor of drawing 1 , and a ring, the amount of helium leaks is less 
than . 1x1 0 to 8 Torr-l/s, and, as for aggravation of seal nature, durability test order was not accepted after the 
durability test. 

[0035] (Durability test in a hot oxidizing atmosphere) Each sample of experimental run numbers 4 and 7 was held at 
700 degrees C under atmospheric air for 100 hours. Then, when the helium leak measuring device estimated the seal 
nature of the joint 5 of the susceptor of drawing 1 , and a ring, the amount of helium leaks is less than 1x10 to 8 Torr- 
1/s, and, as for aggravation of seal nature, durability test order was not accepted after the durability test. 
[0036] (Example of a comparison) It sets at the above-mentioned low attachment process, and is silver 63. The wax 
material of weight %, 35.25 % of the weight of copper, and 1 .75 % of the weight of titanium was used. Making 
temperature at the time of low attachment into 850 degrees C, the holding time in this low attachment temperature 
was set as for 10 minutes, and obtained the zygote of the example of a comparison. 

[0037] When the durability test under the vacuum of the above-mentioned elevated temperature and the durability test 
in a hot oxidizing atmosphere were presented with this zygote, although the amount of helium leaks of all was less 
than 1x10 to 8 Torr-l/s before the durability test, after the durability test, it is over 1x10-7 Torr-l/s, and deterioration 
of seal nature was accepted. As a cause by which seal nature deteriorated, in the case of a vacuum test, volatilization 
of silver influences, and since there is no protective coat in being an oxidation test, and oxidation of a wax material 
layer advanced, it thinks. 

[0038] (Suitable gestalt for a joint) Each drawing 4 - drawing 10 illustrates each suitable cementation gestalt to apply 
the zygote of this invention. 

[0039] In the cementation gestalt of drawing 4 , the end side 10 of a ring 3 is joined to back 6b of a susceptor 6. In 
drawing 4 - drawing 10 , a ring consists of covar preferably and a susceptor consists of alumimium nitride preferably. 
Here, as for the value (1/t) which broke the width of face 1 of the wax material layer 1 1 by thickness t of a ring 3, it is 
desirable to carry out to 1.5 or more and 20 or less, and it is much more desirable to carry out to 2 or more and 10 or 
less, and it tends to ease the thermal stress generated in a joint 5 by this. 

[0040] The thermal stress generated in a joint 5 can be further eased also by [ as / in the cementation gestalt of 
drawin g 5 ] setting thickness t of ring 3 A to 0.8mm or less. However, the thickness of a ring is usually 1.0mm or 
more. 

[0041] Moreover, as shown in drawing 6 - drawing 9 , by preparing C side or the Rth page in the front face of a ring 
in which a wax material layer is prepared, and/or the front face of a susceptor, the fillet configuration of a wax 
material layer can be controlled and the residual stress of a joint becomes small by this. 

[0042] For example, as shown in drawing 6 , the C side 12 can be established in the end side 10 side of ring 3B. 
Moreover, as shown in drawing 7 , by establishing the C side 13 in the periphery edge surface side of a susceptor 6, 
the thickness of the wax material layer 11 inclines gently, and residual stress becomes small. 
[0043] Moreover, as shown in drawing 8 , it can see superficially, the circular crevice 15 can be established in the 
inner skin side of a susceptor 6, and the C side 16 can be established in the periphery of a crevice 15. And a part of 
wax material layer 1 1 is located in the C side 16. Moreover, as shown in drawing 9 , the C side 13 by the side of a 
peripheral face, and a crevice 15 and the C side 16 by the side of inner skin can be simultaneously established in a 
susceptor 6. Of course, in each gestalt of drawing 7 , drawing 8 , and drawin g 9 , C side and the Rth page can be 
prepared also in a ring 3 side. 

[0044] Moreover, in a part for the joint of a ring and a susceptor, irregularity can be prepared in a ring and/or a 
susceptor. For example, in drawing 10 , the perimeter of ring 3C is covered preferably and irregularity is prepared in a 
part for the joint on the back of a susceptor of ring 3C. 17 is a crevice, 18 is heights and a crevice 17 and heights 18 
are repeated by turns. According to this, the thick portion 17 and the closing-in portion 18 are repeated by turns by the 
wax material layer 1 1 . It is easy to raise a degree of vacuum at the time of low attachment, for this reason hard to 
produce the defect by wax material who gets wet by adopting such structure. 
[0045] 

[Effect of the Invention] According to this invention, as stated above, a ceramic member and a metal member are 
joined by the metal wax material layer, and also when a wax material layer is exposed at an elevated temperature to 
an oxidizing atmosphere and a high vacuum ambient atmosphere on the occasion of obtaining a zygote, a cementation 
condition can be maintained over a long period of time. 
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[Translation done.] 
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